Abstract-Software development usually occurs in the context of software project management (SPM). An often cited challenge in the area of software project management is the high failure rate of software development projects (SPDs). One of the factors contributing to the failure of SDPs is the lack of soft issues, also known as soft skills or human aspects. The main purpose of this research was to identify and categorise the soft skills that facilitate the delivery of successful SDPs. To this end a survey was conducted in the form of a questionnaire as the research instrument. The results of the survey underwent a quantitative analysis and it was found that a variety of soft skills are important in facilitating the delivery of successful SDPs. Although a wide range of soft skills were identified, not all soft skills can be considered to be of crucial or equal importance.
I. INTRODUCTION
Organisations use Information and Communication Technology (ICT) in order to achieve their strategic objectives and to gain a competitive advantage over their competitors. Software is one of the important components of ICT. Software is developed in the form of a project because of the advantages projects have, such as the utilisation of less financial and human resources, time saving and also a positive impact on the strategic goals of the organisation [1] . One of the priorities when developing software is to develop high quality and efficient software [2] . The biggest challenge with software development projects (SDPs) is their high failure rate [3] .
The failure rate of SDPs has been high for more than a decade [4] . Their failure rate is more than the failure rate of projects in other fields and also in the field of ICT such as infrastructure [3] . It is reported that 70% of SDPs result in failure [5] .
The high failure rate of SDPs results in organisations not fully benefiting from SDPs. Another disadvantage for organisations is the fact that they do not realize their return on investment (ROI) while investing heavily in ICT [6] .
There are several sources of failure of SDPs that have been identified [6] . Those factors range from a lack of user and senior management involvement, poor project management, poor leadership skills and low response rate towards technology development [7] - [9] . The main source of failure of SDPs is the lack of soft issues or soft skills [10] . It is noted that 67% of software projects result in failure because of soft issues or soft skills [11] .
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failure because of a lack of soft issues or soft skills, there is not much empirical research which has been conducted in the field of soft skills [3] . There are some researchers such as Stevenson and Starkweather [12] who conducted research in the field of soft skills but they were only working with a limited number of soft skills.
The main purpose of this study is to identify the soft skills that facilitate the delivery of a successful SDP. This paper will start by outlining the literature review, followed by the methodology for the study, the data analysis and results and finally a discussion, conclusion and recommendations for this study.
II. LITERATURE REVIEW

A. Skills for Software Project Stakeholders
People who are working within SDPs need to possess two sets of skills, namely soft skills and technical skills [13] . Soft skills are a cluster of sets of skills that influence the way in which people perceive, plan and execute tasks or duties within an SDP [2] . The research that was conducted by Stevenson and Starkweather [12] indicated that senior managers and company executives prefer soft skills compared to technical skills when appointing personnel. Their research indicates that soft skills are indeed important.
Technical skills are used when performing a particular task such as coding in an SDP. They are more important in ensuring that a technical task or duty is performed properly [13] . Technical skills are emphasized heavily in a classroom situation especially at universities or colleges and are given much attention in the field of research and also academia [2] , [13] . Although they are given much attention, they are important but they are not sufficient to ensure the success of a SDP. They require soft skills to complement them [14] .
SDPs use different stakeholders who are people that are involved in getting them executed, completed and making a decision whether they are successful or not [15] . These stakeholders require two sets of skills namely soft skills and technical skills. These two sets of skills have a positive impact on the job performance of an individual. A positive job performance of an individual has a positive impact in delivering a successful SDP [12] .
B. Causes of Software Project Failure
The trend of failure of SDPs is the biggest challenge for industry and academics. It is noted that up to 70% of SDPs result in failure [16] , [17] . The study conducted by Elmam and Koru [3] indicates that the top 5 causes of project failure are non-technical issues. These results support the claims that are made by researchers such as Noudoostbeni, Yasin and Jenatabadi [18] .
Starkweather and Stevenson [10] further indicate that soft skills or soft issues contribute to the failure of SDPs.
Noudoostbeni et al. [18] indicated that 67% of SDPs resulted in failure because of soft skills or soft issues. Although it is indicated that soft issues are one of the major sources of failure of SDPs, limited research work has being conducted regarding the role of soft skills within SDPs. Hence, there is a high demand for research in the field of soft skills, especially for SDPs in order to address their higher failure rate [2] .
Although a previous researcher mentions that there is a high demand of research in the field of soft skills within SDPs, there are researchers such as Stevenson and Starkweather [12] who have already conducting it. The only weakness with their research is using a limited number of soft skills which are found in the advertisement for different roles in SDP teams for recruitment purposes. The people that require these soft skills are stakeholders that work within SDPs such as project managers [19] .
C. Different Stakeholders for Software Development Projects
There is a wide variety of stakeholders in an SDP. Depending on different factors such as size, type and location, these stakeholders have one or more roles in a typical SDP. Stakeholders that are always part of any SDP are project manager, developers/programmers, end users, business analysts and quality assurers Project managers play a vital role in ensuring the success of an SDP. They are able to influence the success of an SDP. They are responsible for ensuring that tasks and goals of SDPs are achieved. They are not able to do that on their own, but they rely on the people who work within the SDP. One of these groups of people are business analysts.
Business analysts are responsible for documenting the scope of work that needs to be done as part of an SDP. A business analyst basically translates the requirements of the users into technical specifications which can be understood by developers. Developers are responsible for coding the application or software based on the requirements that are documented by the business analysts. They translate the requirements of the users into the actual application using different technologies which are available for them.
After the developers are have completed their duties, they pass the actual developed application to quality assures. Quality assurers are responsible for ensuring that the application adheres to and addresses all the requirements that were stated by the users [20] . They are actually responsible for ensuring the quality of the application [21] . End users are there to provide direction of what needs to be done as part of the project [22] and they are the main reason why an SDP is conducted. The main purpose of conducting SDPs is to address the challenges the end users are facing [1] . The success of SDPs also depends on end users because they are the ones who are going to use the end product [15] .
The stakeholders that are mentioned above need to posses different kinds of skills which will enable them to perform their tasks [11] .
D. The Difference between Software Development Projects and Other Projects
SDPs are invisible, complex and flexible to develop and to integrate compared to traditional projects [23] . They also have a limited duration within which they need to be completed and also limited financial resources. The project team only exists for a certain period time of time for a particular purpose or to create an application which did not exist before [24] .
SDP teams are human-centric activities which involve a lot of uncertainties [25] . Since they are human centric, it is vital for the members to have good soft skills. Another difference is the fact that the cost estimation for an SDP is conducted at the initial stages of the project [5] . The main challenge of that is the fact that some of the organisations overcharge and other charge too low and eventually discover that the work which needs to be done cost more than what they have charged.
Another difference is the fact that an SDP can be outsourced into different countries or continents altogether [26] or it can be developed in more than one country at the same time [27] . When they are conducted in different countries, additional challenges such as different cultures and time zones are introduced [27] . The main reasons why SDPs are often outsourced to international countries is because of lower costs, the availability of resources with the necessary skills, especially if it is a new technology, and also to speed up the development process of the application. It is noted that soft skills are more important than technical skills in a SDP [28] .
E. Theoretical Foundation of the Study
The theoretical foundation for this study is based in the model presented in Fig. 1 . The model shows that there are two job requirements for an individual who work in an SDP. Those requirements are soft skills and technical skills [2] , [14] . Technical skills are used to perform tasks and soft skills are used for social purposes, especially interacting with the people who are working on the same SDP [14] .
Technical skills and soft skills have an influence on the work behavior of an individual. Work behavior is the balance between technical skills and soft skills. It is a critical factor towards job performance [14] . According to research, job performance enables the software project team to deliver a successful SDP. Soft skills have an impact on the social aspects of a team member. The main purpose of this study is to identify soft skills that contribute to the success of SDPs and to identify soft competencies that different roles within a software development team need to have. The roles that we are focusing on are business analysts, project managers, developers, quality assurers and end users. In order to achieve the objective of this study, the following research questions were identified:
Q1. Which soft skills in general contribute to the success of a software development project?
Q2. Which soft skills are important to different roles in facilitating successful software development projects?
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III. METHODOLOGY
The purpose of this study was to identify soft skills that facilitate the delivery of successful SDPs and soft skills for different roles within SDPs within the Gauteng province in South Africa. The soft skills that were used to develop a questionnaire were extracted from existing literature. This study was a quantitative research study which enables the researcher to collect numerical data [29] . A quantitative study also allows the researcher to analyze data using statistical software and to interpret the results [30] .
A. Population and Sampling
The target population for this study were information technology professionals who work within the Gauteng province in South Africa and the users who provide direction for SDPs. Gauteng was chosen because is the economic hub of South Africa. Professionals that participated in this study were people who are working within SDPs and they were a combination of project managers, business analysts, developers, quality assurers and end users. End users were included because an SDP is conducted in order to address the challenges that they are experiencing and they are also vital for the success of an SDP. The participants of the study were based on their roles within SDPs.
This study used probability sampling where the sampling technique was purposive sampling. Purposive sampling allows the researcher to specify the roles or people who participate in the study [30] . A total of 110 invites were sent out using email. A follow-up email was sent to remind them to participate in the study. 60 responses were received which resulted into a response rate of 55%.
B. Data Collection and Research Instrument
The instrument that was used for data collection was an online questionnaire. An online questionnaire was used because the geographic location is large and the researcher also wanted to avoid bias researchers may have when using interviews as the data collection instrument [31] . A link to the questionnaire was part of the email that was sent to the participants. Soft skills that were used to develop the questionnaire were collected from the literature and were reviewed by the professionals and senior academics. This was done in order to ensure reliability and validity.
IV. DATA ANALYSIS AND RESULTS
IBM SPSS
Software was used to analyze the data. Two types of quantitative analysis have been conducted, namely descriptive analysis and inferential statistics [32] . Descriptive statistics was conducted in order to gain a deeper understanding of the participants, and inferential statistics was conducted in order to address the research questions [33] . The following sections will present different statistical analyses that have been conducted starting with descriptive statistics and followed by inferential statistics.
A. Descriptive Statistics
The analysis shows that 37% of the participants were females and 63% were males. It also shows that 37% of the participants were business analysts, 23% were developers, project managers constituted 20% of the participants, quality assurers were 10% and the lowest number were end users (8%). The age of the participants of this study ranged from 18, with the oldest participant between the ages of 41-50 years of age. The majority of the participants were between the ages of 21-30 years of age. The smallest percentage of the participants was between the ages of 18-20 years.
The last descriptive statistics which was performed was the number of years of experience for different stakeholders. The results indicate that 50% of the participants have experience of less than 4 years. A small number of participants (2%) have more than 20 years' experience.
The means for the different sections or categories of soft skills were calculated. The highest mean was 3.7 for communication and the lowest mean was 3.5 for team work. The final results of the calculation of means were used to compile Table I . The mean indicates that all different categories of soft skills are important towards delivering a successful SDP The instrument that was used to collect data was a questionnaire. It is important for the researchers to test the statistical reliability and internal consistency of a multi-item Likert scale if it is measuring a construct. It is measured using Cronbanch's Alpha Coefficient [33] . The Alpha score for the entire instrument was 0.96 which indicates that is acceptable [34] .
B. Inferential Statistics
This section addresses the research questions for this study. In order to address the above research question, the researcher performed a cross-tabulation. The researcher chose only the top ten soft skills. The top three soft skills are team player, personal integrity and group work. Although some of the soft skills are not included, they are also important. The top ten soft skills are listed in Table II .
Q1: General Soft Skills that contribute to the success of SDPs.
Team player and group work support the characteristics of an SDP team. SDPs are conducted in the form of teams which are comprised of individuals' different expertise [35] . Other soft skills that are also associated with SDPs are critical thinking and problem solving. Those two skills are
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also important because the team is solving the problem by creating a new product which did not exist before [36] .
Q2: Soft Skills that facilitate the delivery of successful software projects by different roles.
The roles in this study are business analysts, project managers, developers, quality assurers and end users. Their results pertaining to soft skills are different from the results of the entire population. The soft skills that were rated very important towards facilitating delivering successful SDP projects by business analysts are compiled in Table III . The skills that are common with the ones from the entire population are team player, personal integrity, group work, effective questioning, critical thinking, generating feedback, time management and problem solving. The skills which were not regarded as important for business analysts are conflict management and listening skills. Having a greater number of soft skills that are common with the soft skills of the entire population is an indication that those skills are very important on different levels. The other role which is regarded important, especially in ensuring the success of SDP, are project managers. Project managers form an essential component of any project [37] . Listening skills, team player, group work and personal integrity were the top four soft skills rated by project managers. The common soft skills of the entire population and project managers that contribute to the success of software development are team player, personal integrity, group work and planning and control. Project managers value soft skills more than technical skills. According to the study conducted by Starkweather and Stevenson [10] , senior managers prefer soft skills for project managers over technical skills. Skumoski and Hartman [38] identified problem solving, team player and effective questioning as the skills that are important for project managers. Refer to Table IV. The other role which is critical towards the success of SDPs is software developers. Software developers are responsible for converting technical requirements into the actual end product which is the software application. There is no empirical research work which has been conducted on soft skills of software developers that the researcher is aware of. The top ten soft skills that facilitate successful SDPs according to software developers are listed in Table V . The top three soft skills for software developers are team player, personal integrity and group work. It is important for software developers to be good team players and to be able to function well within a group because SDPs are conducted in the form of groups and they usually constitute a large percentage of the entire team [39] . When the developers have completed their part, the quality assurers need to test whether the work is properly done and whether it is of high quality. The top four soft skills identified for quality assurers are team player, personal integrity, group work and time management. The quality assurers ensure that the end users of the product will benefit from it. Refer to Table VI. The last role which was investigated in this study was end users. The end users were included in this study because they are the main reason why an SDP is conducted and will be the users of the end product [40] . They are also essential to the success of an SDP since they need to provide what needs to be done as part of the project [41] . The top ten soft skills that were identified by end users are listed in Table  VII . The top three soft skills for this group are team player, personal integrity and group work.
The three common soft skills in all five roles that participated in this study were team player, personal integrity and group work. The three common soft skills conform to the characteristics of SDPs. SDPs are conducted in the form of teams, and the scope of the project is guided by the end user or the primary customer [41] .
Although soft skills are important and complement technical skills, there are some of soft skills that were rated less important by different stakeholders. The skills that were rated less important by the entire population include politeness, sensitivity, self-promotion, observation and interviewing skills. Different stakeholders had different soft skills which were rated the least important.
The soft skills that did not have a high rating according to project managers were self-promotion, empathy, sensitivity and mentoring. According to business analysts these were politeness, observation, resilience, self-promotion, sensitivity, influence and persuasion. According to developers these were persuasion, observation, selfawareness, empathy, sensitivity and delegating. The quality assurers rated the ability to conduct meetings, selling skills, coordinating and facilitating skills low for the delivery of a successful SDP. The soft skills that were rated low by end users towards the facilitation of the delivery of a successful SDP were the ability to communicate at different levels, dependability and reliability, facilitating skills and observation.
V. DISCUSSION, CONCLUSION AND RECOMMENDATIONS
A. Discussion Different soft skills are important towards facilitating the delivery of a successful SDP. Soft skills are there to complement technical skills. Technical skills and soft skills are equally important towards the facilitation of the delivery of a successful SDP [11] . Although soft skills are important, not all soft skills are equally important in facilitating the delivery of a successful SDP. This is indicated in the tables that show the soft skills for different roles. All the different roles have only three dominant common soft skills, namely team player, personal integrity and group work.
Different soft skills are important to different roles. The type of soft skills that are important depends on the duties of the different roles. There are some of the roles, such as software developers who rely heavily on technical skills to carry out their daily duties but that does not mean that soft skills are not important to them.
Different categories of soft skills are important as is indicated by the different mean values in Table I Although the study focused only soft skills, it does not mean that different roles should ignore the technical skills. Technical skills are also very important towards facilitating the delivery of a successful SDP.
B. Recommendations
Academic institutions should incorporate the development of soft skills into the curriculum. That will enable the students to have a well-balanced set of skills which combine soft skills and technical skills. The Project Management Body of Knowledge (PMBoK) guide [42] has been criticized for including only a small number of soft skills; the results of this study will provide the set of soft skills which people who are using PMBoK can incorporate into their standard. That will enable software development companies to improve the success rate of the projects they are delivering.
Academics and researchers should organise conferences where special sessions that focus on soft skills are incorporated. That will address the criticism of PMBoK by different researchers such as Pant and Baroudi [11] . The recruitment agencies or companies will have to incorporate a larger set of skills into their requirements when recruiting people for different roles. Organisations need to conduct more workshops for their employees for developing soft skills since academic institutions are equipping the candidates mainly with technical skills.
C. Conclusion
The purpose of this study was to identify the general soft skills that facilitate the delivery of a successful SDP. The results of those soft skills are compiled in table II. The second objective was to identify the soft skills that facilitate the success of soft skills by different stakeholders. The soft skills that were identified for different roles are compiled in different tables. The skills for business analysts are listed in Table III, for project managers in Table IV, for developers  in Table V , for quality assurers in Table VI and for end  users in Table VII. All the roles of people that participated in this study have different soft skills. The results indicate that different roles have different soft competencies which are vital to their work. There are a wide variety of soft skills, but they are not all equally important towards the facilitation of the delivery of a successful SDP.
This study was only conducted within a single province within South Africa; there is a need for a more comprehensive study that will cover the entire country. The results of this study can be used as a start for the development of a theory or model for soft skills that are required for the facilitation of the delivery of successful SDPs.
